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Appendix 1. Examples of active learning activities from the Indo-U.S. Professorship program
Before beginning my guest professorship assignment in a course on protein sciences, the professor teaching the course for the rest of the semester described the standard format as discussion-based (at the graduate/master's student level); therefore, I determined that active learning activities would be consistent with the format of the course throughout the rest of the semester. The students were not accustomed to working in small groups in this particular setting, so I presented hands-on activities such that students could participate individually or connect with their neighbors on the activity, depending on their comfort level.
One particularly notable active learning activity, in terms of my perception of the level of student engagement, simply required pencil and paper. Towards the end of my series of presentations on prion diseases, the students were challenged with the task of creating their own analogy, using concepts that would be familiar to the general public, about a concept in prion disease. Students sketched small pictures to explain their ideas and shared with others in small groups (if they chose to, as noted above), and then volunteers shared their ideas with the whole class. The class developed multiple means of explaining topics like conversion of protein from properly folded to misfolded forms by relation to practical examples like food spoilage. The activity provided not only an opportunity for students to be creative, but also a means of reviewing concepts and a way to visualize concepts with imagery distinct from my own presentation.
A second active learning activity used chenille stems (pipe cleaners) to review protein secondary structure in the context of prion biochemistry. Students were provided with green and red stems. An image of the normal, properly folded prion protein was projected on the screen at the front of the room and students were encouraged to replicate the predominant α-helical structure using the green stem, properly matching the right-handed turn of the helix. The red stem was used to replicate secondary and tertiary structure of small parts of current models for the structure of misfolded prion protein; multiple stems were then placed together to model quaternary structure.
Comparison of "normal" and misfolded prion proteins, and modeling of quaternary structure, provided an opportunity for group interaction. Students were then asked to use their background in protein methodologies from the previous months in the course to propose ideas for how the disparate structures of the normal vs. misfolded proteins could be probed by biochemical methodologies.
Finally, the "pre-test" or pre-evaluation itself can be made into an interactive experience. First, consistent with the discussion format of the course, I selected three different related topics (e.g., "impacts of prion diseases in humans", "characteristics of the prion protein") as prompts for a large group discussion. I paired this with an individual activity in which students were given half-sheets of paper and asked to write down one thing they have learned in the past about prions, and one thing they would like to learn and/or have always been puzzled about. I then took notes after the class about the discussion, and compiled a summary of student responses that I used to adapt my planned presentations for the rest of my visit. I found this process to be highly beneficial, since I learned more about the types of protein techniques that the students were familiar with, and the types of disease examples that they had been exposed to in other courses, while simultaneously demonstrating to students that I was interested in learning about their interests and experiences. In other course settings, I have administered multiple choice question pre-tests, which would be appropriate for more formalized evaluation plans.
